A role for hypothalamic malonyl-CoA in the control of food intake.
The cellular level of malonyl-CoA, an intermediate in fatty acid biosynthesis, depends on its rate of synthesis catalyzed by acetyl-CoA carboxylase relative to its rate of utilization and degradation catalyzed by fatty acid synthase and malonyl-CoA decarboxylase, respectively. Recent evidence suggests that hypothalamic malonyl-CoA functions in the regulation of feeding behavior by altering the expression of key orexigenic and anorexigenic neuropeptides. Here we report that 5-aminoimidazole-4-carboxamide ribonucleoside (AICAR), a 5'-AMP kinase activator, rapidly lowers malonyl-CoA both in GT1-7 hypothalamic neurons and in the hypothalami of mice. These effects correlate closely with the phosphorylation of acetyl-CoA carboxylase, an established target of AMP kinase. Intracerebroventricular (i.c.v.) administration of AICAR rapidly lowers hypothalamic [malonyl-CoA] and increases food intake. Expression of an adenoviral cytosolic malonyl-CoA decarboxylase vector (Ad-cMCD) in hypothalamic GT1-7 cells decreases malonyl-CoA. When delivered by bilateral stereotaxic injection into the ventral hypothalamus (encompassing the arcuate nucleus) of mice, Ad-cMCD increases food intake and body weight. Ad-MCD delivered into the ventral hypothalamus also reverses the rapid suppression of food intake caused by i.c.v.-administered C75, a fatty acid synthase inhibitor that increases hypothalamic [malonyl-CoA]. Taken together these findings implicate malonyl-CoA in the hypothalamic regulation of feeding behavior.